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Software Risk Evaluation for USAID NMS Project 

Abstract This is a descriptron of the nsks Identifled for the new management 
system (NMS) project during an SEI software risk evaluation (SRE) which was 
executed for the USAlD lnformatlon Resources Management department 
(IRM) The SRE lntervlews were conducted on the staff of IRM and its 
contractors (James Martln and ManTech) The aforementioned intervtews 
were conducted to determine the remaining risks assoc~ated with the NMS 
system, which is scheduled to be del~vered to its users in the Washington, DC 
headquarters (HQ) and its many field misslons in other countries on Oct 1, 
1995 

I Introduction 

The NMS project is divided into f~ve busmess areas (BAS) Four of these BAS are belng devel- 
oped under the control of IRM and ~ t s  contractors, the f~fth area (AWACS) is being developed 
by another organization wlthin USAID A Software Risk Evaluatron (SRE) was conducted on 
the IMS portion of the NMS project AWACS is treated as a separate project for the SRE, 
hence the results lnclude the perceived impact of AWACS on the IRM portlon of the project, 
but do not say anything d~rectly about AWACS The objective was to ~dentlfy risks remaining 
to the project, and to suggest strategies to mitigate the rlsks 

The SRE Team members were 

Bill Wood, Mark Borger, and Bob Hohbaugh from the SEI (Suloe Joseph for 
1 day) 
Paul Eavy from IRM/OD in USAlD 

Bill Anderson from IRMISDM in USAlD 

SREs conslsts of four major phases 

1 Data Collection 

Dunng the data collection phase, structured interviews are held with various 
groups of people wlth expertlse n speclfic areas of the project under 
evaluation There were 8 interview sessions during the week of May 8, and 
an exit brrefing was glven at the completion on May 12 The r~sks were 
summarized into 7 risk areas for the brlefing 

2 Analysis 

The analysls phase a generally conducted by the SEI team members at the 
SEI following the complet~on of e~ther all of the data collection or a sign~f~cant 
part of ~t At this time the data IS consolidated and a prehminary report is 
generated to be used to facll~tate the next phase 
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It IS In the mltrgation phase that the team meets to Identify strategres that can 
be employed to m~trgate the r~sks that were found durrng the data collectron 
phase The team added two other people to form the mltigatlon strategies At 
the completron of this effort, a brreflng to management IS glven to overvlew 
the recommendat~ons 

4 Report 

The frnal phase 1s the preparation of the fmal report based on the 
recommendations that come out of the mrtrgatlon strategy meetrng(s) The 
report IS In the form of text that summarizes the flndrngs and 
recommendatrons A formal presentatron e grven to the SRE sponsor and, 
wrth h ~ s  approval, to all who participated In the data collectron mtervlews 

1 .I Overview of Process 

There were 8 rntervrews sessrons recorded SIX of these sessions consrsted of 2 5 hour 
interviews, followed by one hour of assigning magnitudes to the nsks Two sessions consisted 
of a 1 25 hour interview, and a 0 5 hours of magnitude assignment There were between 2 and 
7 people in each session These sessions created a total of 243 nsks, 76 of which were judged 
to be severe, and were carr~ed forward to the next stage A l~st  of the 243 r~sks and the~r 
attributes IS suppiled ~ i i  append::: C 

The team held a consol~datron meetmg on the Thursday afternoon after completrng the 
interwews, durlng whrch the 76 hrgh magnrtude risks were organzed into seven (7) areas 
using the SEI taxonomy The 76 nsks were both consolidated and abstracted into one brlefrng 
chart per rrsk area The rlsks areas are descrrbed In more deta~l rn section 2 of the report 

1.2 L ~ s t  of R ~ s k  Areas 

1 Requrrements 

2 Design 

3 Support Functions 

4 Management 

5 Human Commun~cat~ons 

6 Plann~ng and Trackrng 

7 End-user Operations and Trarnmg 

1 3 Mid-Course Changes 

The NMS project was re-organrzed after the data collectron perlod was completed and the pre- 
lrminary report was wntten, but before the mrtlgat~on strategy meetlng It was decrded that the 
mltlgation strategy meetmg should concentrate on actrvrtres to be performed by IRM after the 
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frrst delrvery was completed Thrs changed the goals In mrd-stream, since the analysrs per- 
formed on the ongrnal rrsks put emphasrs on rrsks assocrated wrth rnrtral delrvery In order to 
satrsfy thrs change, the document was changed as noted below 

1 Those nsks and recommendatrons whlch were d~rectly bed to the first dellvery 
were In the document For example RQ3, RQ4 

2 If the complete rrsk IS struckthrough, there w no mrtigatron strategy 
suggested 

3 If part of the risk IS struckthrough, then part of the mltlgatlon strategy may also 
be struckthrough 

1.4 Document Structure 

Sectron 2 contarns a descnpt~on of the r~sks and therr mrtrgat~on strategres The frrst appendrx 
contams the SRE exrt brrefrng, In the briefing the rrsks overcome by mrd-course changes have 
been struck-through The second append~x contarns the orrg~nal 1st of rrsks 
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2 Risk Descriptions 

2.1 Requirements 

Below, the most critical nsks in the Requirements area that were identified by the SRE team 
are described along with some recommended actrons that could be taken to mitigate those 
ris ks 

RQI - Volatile and changing requirements The NMS requirements are 
stdl creepmg in a number of ways For some BAS, the screens are being 
demonstrated to the user, and changed to suit their needs This places the 
final decision on screen format with the programmers There is a good 
chance that a different set of users will want further changes to the screens 
Most of these changes are not being documented in such a way that tests 
can be easily derived Traceability to other phases of the I~fe-cycle is poor 

M~tiaation Some of the risks must be tackled rmmedlately, while others can 
be delayed Since the NMS will be installed on October 1,1995, it is essential 
to prepare for system maintenance that w~ll begin shortly after October 1, 
1995 It is important to ensure that each separate BA understands and 
documents the requirements that it elicits from the users It is important the 
requirement be baselined, and that a requirement change process be 
established and enforced Since many of the existmg requirements have not 
been documented it is essential the malnta~ning organization begin 
immediately to document and baseline the existing requirements 

RQ2 Risk - Poorly documented, with little traceab~lity between life cycle 
phases The requirements were captured initially as the results of a busmess 
analysis (BA) using the AEW tool These results are very uneven, and some 
process definitions (especrally those done early) having insufficient data to 
construct the software This is being improved with later BAS, where a better 
description has been tncluded, but the earlier BAS are not necessarily 
Improving the documentatton In addition, the phys~cal model of the data 
differs dramatically from the logical model ThRombination will make 
maintenance very difficult Finally, there is little or no traceability of 
requirements across the l~fe cycle This lack of documentation will make it 
extremely drff~cult to manage future releases of NMS 

MitluatioqThis is another nsk that must be tackled immediately, while others 
can be delayed It IS important to document any future requirements such 
that they serve as a basis for integration testing and training It is more 
Important to prepare to establish traceabil~ty of the requlrements as a bass 
for system mamtenance Once the existing requ~rements have been 
basellned, tt IS essenttal that traceab~ltty across the hfe cycle be defined This 
traceab~lity will form the baas for managing bug f~xes and enhancements to 
the system 
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2.2 Design 
The most cr~trcal rrsks In the Desrgn area are tdentrfred and descrrbed along wrth some recom- 
mended act~ons that could be taken to mrtrgate those rrsks 

DS1 f3J& - Inconsistent logical and physical models The log~cal and phys~cal 
models are inconsrstent and substantrally d~fferent, causlng the logical model 
to be Ignored Thls w~ll cause later mamtenance problems, and makes the 
development of test procedures drfficult nght now 

Mitiaation - The des~gn IS currently proceedrng Independently for each BA 
Th~s will allow the system desrgn to appear to make the most progress In the 
short term, but could cause major problems In the long term The current 
stovep~pe models must be integrated, based on the BAS data ownersh~p 
Th~s means taklng the physlcal databases and consol~dat~ng them rnto one 
or more integrated databases, and detemrnrng how the data spreads out 
between the data entry pomts and computations For example there are 
cases where an entered value on one screen should be placed rnto many 
table elements by the data entry program There are other cases where an 
analys~s program w~ll have to fetch data from the mdlvrdual elements and 
collect them rnto a useful format for computatron 

Furthermore, USAID IRM should establ~sh a desrgn peer revlew process to 
revlew future desrgn dec~slons and ensure a tlghter mtegratron of NMS 
subsystems 

DS2 Risk - Stovepipe NMS subsystems and tables The current phys~cal 
models have been burlt In a stovep~pe manner The BAS have replrcated data 
rtems wrthrn each of thew tables in dlfferent formats If the data IS not 
consolidated, the users wlll have to enter the same data Into a number of 
screens and copy results data fromone screen t~ amthe:, thrs IS ~nefflclent 
and wrll cause data rntegnty problems Thrs also rmplres that many programs 
have overlapp~ng functronal~ty wrth~n each BA 

DS4 Unpredictable system performance The system performance has not 
been studled In any depth, and there are many performance Issues to be 
addressed For example 

the data IS opt~m~zed for transacbon eff~c~ency and w~ll cause queues and 
analys~s programs to be rnefficrent 

the execution of some processes requires bulk data transfer from the 
server to the cl~ent, wh~ch could bottleneck both the cl~ent and the network 
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there has been no exper~mentat~on wlth fully loaded databases in the 
server or a slgn~flcant number of cllents to evaluate performance 

M~tiqation - USAlD should bulld a model, based on empirical 
measurements, to predlct NMS system performance Some analysls and 
experlmentat~on of the performance must be organ~zed Thts should use (or 
emulate) a network wh~ch can be conf~gured sim~lar to a large mlsslon and to 
the DC offrces Both typical and stressful end-user workloads should be 
used, and measurements should be made of both the responses to requests 
and the equ~pment (workstation and network) load~ngs Graphs should be 
drawn to represent the workload versus response efforts Some pred~ctive 
analys~s w~ll be necessary at the early stages, and these may requlre simple 
models of the system It would be useful to have an end-user usage prof~le 
to ass~st w~th this effort 
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2.3 Support Functions 

The term "Support Functrons" was used to broadly categor~ze the program flsks associated 
with the tradit~onal software project support actrvrties such as software quality assurance 
(SQA), software configurat~on management (SCM), integration, and testing Below, the most 
critrcal risks In the Support Functron category identrfied by the SRE team are described along 
with some recommended act~ons that could be taken to mrt~gate those risks 

SF1 Risk - Ad hoc software configuration management Software 
configuration management (SCM) of the NMS program IS very ad hoc and 
often times IS by-passed by the development teams (e g , takmg system 
prototypes to the field without SCM coordmation, installing and changing 
unconfigured systems in the tramng fac~l~ties) The development teams view 
the scheduled milestone/delwery dates as nothing more than droppornts on 
the schedule for wh~ch they merely take a system snapshot (wrthout any 
validabon or acceptance criter~a) and dump their entire development 
d~rectones onto a tape they del~ver to USAlD Finally, it IS expected that these 
current bad habrts of by-passmg USAID's SCM procedures and dumprng 
release tapes will further compl~cate the post-deployment SCM actwit~es 

M~tiaat~on - For the post-release time frame, USAlD should continue to 
define and document ~ t s  emerging SCM process including the use of a 
Configuration Control Board (CCB) w~th authority over system release, 
problem reportmg, and system changes USAlD IRM should require that 
each BA have SCM plans that are visible and enforced As the NMS program 
moves out of its current prototyping mode into full scale development and 
ultimately into mamtenance, USAlD IRM should put in place SCM 
mechanisms to ensure that all of the software-related arttfacts bemg 
produced (e g , source code, requirements, design, test cases,-tnstallation 
procedures) are baselined and that subsequent changes are under adequate 
configuration control 
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SF3 Risk - Software test plans and procedures are weak Presently w~th~n 
USAlD IRM, the test plans, procedures, scnpts, and data for the NMS 
systems are not be~ng developed, publ~shed, or used 

flitlaation - USAlD IRM should establ~sh (I e , define, document, staff, and 
follow) a system test~ng and Integration process for NMS Moreover, 
add~tional USAlD IRM resources should be assigned to the lnteroperab~l~ty 
Laboratory (IOL) to help w~th the d~fficult system mtegrat~on and testmg 
Issues USAlD should more clearly state in its NMS test plan the types of 
tests (e g , unlt, funct~onal, integration, system, acceptance, regresson) that 
are required, and the testmg roles and respons~b~l~t~es for USAlD and the 
development teams The IOL should develop and enforce a detaded 
integrat~on and testmg schedule In conjunct~on wdh the development teams, 
the SCM group, and BA's that IS based on thrs priority-driven phase 
implementation/integrat~on approach 

SF4 J&& - Software quality assurance Is  lacking Presently, USAlD does not 
have a separate SQA group or project-level standards (e g , coding style, 
peer revlews, acceptance cntena) In place wh~ch puts the qual~ty and 
rel~ab~l~ty of the del~vered NMS subsystems at r~sk 

M~tiuatlon - USAID IRM should more clearly def~ne the role of SQA and have 
such a group begrn to rdentify, defrne, and help to Impose various project- 
level standards (e g , quahty metncs, des~gn methods, w i n g  style, testmg, 
SCM, peer revlews, project statusltrack~ng reviews) Dunng mamtenance, 
the qual~ty of the mtegrated database between the BAS can be Improved by 
using a peer design revlew process It would also be worthwh~le to do some 
spot check code revlews from each developer, and use th~s as a basis for 
further review plans 
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2.4 Management 

Below, the most cntical r~sks In the Management area ~dent~fied by the SRE team are de- 
scribed along w~th some recommended act~ons that could be taken to m~tigate those nsks 

MG1 Risk - Lack of management discipline USAlD has the classrc symptoms 
of a Capabil~ty Matur~ly Model (CMM) Level 1 organization, because there IS 
a complete lack of management d~scipl~ne In the areas of project planning, 
progress/status reporting and trackmg, and documentmg key techn~cal (e g , 
des~gn trade-offs) and management dec~sions The development teams are 
followmg a rap~d prototyping approach for the incremental development of 
the NMS subsystems, but USAlD is trying to manage the program as a 
trad~t~onal full scale developmentlproduct~on project Clearly the customer 
(USAID) and suppl~er (ManTech) development and management 
approaches are m~saligned 

Mitiaation - USAID IRM should begm workmg ~mmed~ately to define and 
develop a more formal software project management system that can be 
used to accurately plan, estimate, execute, review, and track tts software 
development programs USAID IRM should focus ~ t s  attention on 
understandmg (and reporting to senior management via per~odlc reviews) 
where the NMS program stands relatwe to the current plans and schedule by 
mst~tutlng technical and management reviews on a monthly baas In 
conjunct~on with ctltlcal milestones (e g , a new system release) Somet~me 
after th~s frrst step, USAID IRM should develop a realistic and more detarled 
NMS project plan and schedule that truly can be used as a project 
management tool 

MG2 Risk - Undefined organizational roles and responsibilit~es The 
organlzatlon does not have well defined roles and responsib~lit~es for its NMS 
program staff across the various IRM d~vis~ons and busmess areas In most 
cases, USAlD project managers have been assigned key pos~tions on the 
program wlthout any prior relevant work experience (e g , project 
management, people management, system engineermg, software 
engmeenng) or adequate training To further exacerbate the s~tuation, the 
USAlD IRM staff and these project managers have been placed In a h~gh 
stress s~tuation becauseof USAID-imposed $epbyiii~nt d&e ~f October 
1,1995 for the NMS system 

M~tiaation - USAlD IRM should be more actwe In providmg its staff w~th 
software project management and clrent/server appl~catron development 
training Furthermore, USAlD IRM should begm to define pol~c~es and 
procedures for CM, SQA, mtegration, and testmg 

MG3 Rlsl< - Minimal management sponsorship of project support functions 
Another symptom of the lack of management d~sc~plme man~fests ~tself n the 
project support area Executive sponsorsh~p for the SQA, SCM, and the 
mteroperab~l~ty test lab functions is weak Moreover, the development teams 
view these support funct~ons as an imped~ment to progress choose to and 
are allowed by USAlD to by-pass them entirely In many cases The cribcal 
dr~vers of these problems are clearly the lack of project schedule time and 
lack of staff resources at USAlD 
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Mitlaation - USAlD IRM should contrnue to burld the case to upper 
management and budget for add~tronal resources in the project support 
areas (e g , SCM, SQA, testmg) USAlD IRM should also take a firmer stand 
wrth the development teams in order to enforce the support function 
processes bang implemented This could be done for example by tremg the 
incremental progress payments to the development contractor more closely 
to release acceptance crlteria defrned by USAlD IRM 

MG4 Risk - Un-managed expectations regarding NMS program Senior 
management expectatrons at USAlD are currently un-managed wrth respect 
to the imposs~bilrty of delivering a fully functioning NMS system to the field by 
October 1,1995 Also, the end-user expectations of the NMS system are 
berng herghtened and not managed 

Mitiaation - In the short term, there probably ~sn't anythrng that USAlD IRM 
can do to change the existing situabon as rt relates to the unrealrstlc and/or 
he~ghtened expectations of senior management and end-users regarding 
what capabrl~tres the NMS system will provide the user by October 1, 1995 
To mrnrmize the rmpact of the lrkely politrcal fallout after October 1, 1995, 
USAlD IRM should be trackmg and documentrng the progress on the NSM 
program In an effort to provrde management early lndrcatron of potenttal 
schedule or funct~onalrty slrps or cost overruns 

In conjunction wrth mitrgating nsk MG1, USAlD IRM could produce a realistic 
(I e , not restricted by the October 1, 1995 end date) project schedule Such 
a schedule should define clear phases of development and system 
Integration, and be based on a detarled Work Breakdown Structure (WBS) 
wrth actual applrcation size and level of effort estrmates This schedule could 
then be used to document all rnterim progress and potentially hedge against 
an incomplete NMS system rollout on October 1, 1995 

MG5 Risk - Poorly defined decision makmg and commitment process. The 
current organizatronal structure at USAlD associated wtth the NMS system 
makes key dec~sron makrng and enforcement dlfflcult 

Mrt~aation - Gwen the current polit~cal climate wrthin the Management 
Bureau of USAID, this parWular problem may not be solvable from the 
bottom (USAID IRM) up However, to mitlgate any nsks associated wrth the 
tension and lack of coordrnatronlcommun~ca~on between the IRM and 
Financ~al Management (FM) groups, USAlD IRM should develop a decrsron 
commitment process that builds on consensus from rts staff and clearly 
documents and communrcates its decisions to the various NMS stakeholders 
(e g , BA's, FM, end-users, senior executrves) 
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2.5 Human Communicat~ons 

Below, the most cnt~cal r~sks In the Human Communicat~ons area that were ~dent~fled by the 
SRE team are descnbed along w~th some recommended actions that could be taken to mltl- 
gate those r~sks - 

HC1 Risk - Dysfunctional management and technical communications 
Cornmun~catrons between all the NMS Busmess Areas (BAS) had been 
~mparred due to the political s~tuation t 

Mltigatlon - A stakeholder group that ~ncludes IRM management, the BA 
Program Managers, and end-users should be formed as soon as poss~ble If 
a group ex~sts that can perform th~s role, then the group should be 
formahzed, augmented, and chartered to provide Input to the mamtenance 
effort In~tially, th~s team may need some external faalrtatron to help ~t form, 
storm, and norm so that ~t can perform as qu~ckly as poss~ble The group 
charter and the roles and responsib~l~tres of the team members must be 
defined, documented, and approved by team members This stakeholder 
group must estabhsh an atmosphere where act~v~tles are planned, 
coordinated, pr~or~trzed, and managed for effectwe long term benefit 

HC2 Part~c~pat~on of end-users on the requlrements and des~gn activ~t~es has 
been inconslstent The requlrements needs of the Washrngton, DC end- 
users n not the same as the fore~gn misslon end-users Durmg requlrements 
analysis the Washmgton, DC users makes Input on the requirements, while 
frequently another group of mlsslon users reviews the results of the design 
activity Th~s leads to rework and inconslstent requirements Unless 
representatives from all user groups partic~pate In all software life-cycle 
phases, the requirements cannot be fully analyzed nor can the system 
become stable, because each group of users w~ll have a d~fferent perspective 
and mew the funchonal~ty of the system differently 

Mitigation - End-user partic~pat~on must be consistent across BAS and hfe- 
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cycle phases To ensure the consistency of partiapation, the stakeholder 
ident~fied above can provlde the necessary input A commitment from the 
stakeholder group team members and their managers must be obtalned so 
: M e y  can provide the needed input High-level USAlD sponsorship may 
be key In obtaining this particlpatlon 

Th~s stakeholder group should contain members from each funct~onal area, 
representatives from large and small missions, and the perspect~ve of high- 
level USAlD managers who will use system data The stakeholder group 
must ~nclude BA funct~onal representat~ves, and one or two end-users from 
large and small misslons Identifying team members In the DC area who can 
provide the large and small mission perspective will be key to obtaining that 
perspective The group must define, document (two pages like SEI Team 
Charters), and approve its roles, responsibilrt~es, and commitments Th~s 
group need not function as a team ~nitially, but this should be the goal for the 
long-term 

Use thls team to review, validate, and test the requirements documents, the 
screens, and incremental del~veries Stakeholder group team members need 
not be full t~me partlapants, but they should be centrally coordinated by one 
individual who is a member of the CCB 
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2.6 Planning & Schedulmg 

Below, the most cr~t~cai risks in the Piannmg and Scheduling area that were ~dent~f~ed by the 
SRE team are descnbed along with some recommended actions that could be taken to mitl- 
gate those r~sks 

PS2 Risk The plannmg that has been done by the BAS has been done in an all 
out effort to reach the October 1, 1995 system delivery Thrs planning has 
been inadequate, because ~t does not ~dent~fy necessary Interfaces and 
desgn dec~s~ons that run across the BAS Therefore, the planning has been 
un~nformed, because it does not address the ~ntegration issues 
Furthermore, the plannmg has been optrmrstic, because it is attemptrng to 
del~ver a complete system by Oct 1 when the system has not been defined 
completely 

M~tisatlon- Begm to develop an NMS level plan that is mtegrated across BAS 
to produce mcremental system releases so that each release prov~des the 
end-user with a useful subset of NMS capab~l~ties from across the BAS This 
is a more d~ff~cult and time consummg plan to produce and execute, but th~s 

- plan guarantees that NMS will be useful to the end-user The plan must be 
documented, coordinated, approved by the NMS stakeholder group, and 
distrlbuted so that all NMS stakeholders understand that they support the 
system Changes to the NMS plan must be documented, coord~nated, and 
approved 

The NMS plan needs to be at the system level and address the Issues 
associated w~th system Integration and testlng The plan should ensure that 
suff~clent trme and resources are allotted for integration, testing, and rework 
This plan requires input and buy-in from IRM and the stakeholder group The 
objective of th~s plan IS to get all the IRM development efforts focused, 
coordmated, and bought-in 

Peflod~c meetlng of the stakeholder group w~th IRM management, and the 
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BA Program Mangers must be conducted to revlew project status that tracks 
rn~lestones, deliverables, and ava~lable resources These meeting can also 
be used to ~dent~fy, document, staff, resolve, and Implement cr~tlcal techn~cal 
and managerla1 decwons 

, 
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2.7 End-User Operatrons and Training 

Below, the most critical risks in the Management area identrfied by the SRE team are de- 
scribed along with some recommended actions that could be taken to mitigate those r~sks 

US1 Risk This NMS changes the way that USAID does business by changing 
almost all aspects of their work processes as well as supplymg the end-users 
and system administrators with new and unfam~l~ar technology Any such 
large change will cause problems as ~t becomes operational The fact that 
training a scheduled for the months when home leave IS used will exacerbate 

T i e  problem In addtion the ab~lity of the users to get help with their problems 
w~ll be poor, since the help desk system IS not adequately planned, and there 
will be little on-srte expertise to wean people Into the new system 

Mtticjation Prepare to prov~de training and help-desk support for both 
techn~cal and functional questions Tramng IS the most effectwe tool to 
educate the end-user, but the system may not be avarlable m t~me to provide 
that tralning In add~tion, the requirements may not be documented so that an 
effective class can be constructed The help-desk IS the front-lme In 
ma~ntainlng user good wlll Also, prov~de a Frequently asked Questions 
(FAQ) that is updated periodically w~th current fixes, work-arounds, and 
gu~dance Finally, prov~de a qu~ck-response capabil~ty for catastroph~c 
problems 

US2 Risk The end-users are being informed that a powerful system will be 
installed on October 1, which will coordmate the~r work efforts and provide 
many benefits The system to be mstalled IS likely to have significant 
funct~onal errors, many overlapping enttles, and perform poorly Thus it w~ll 
be a sign~ficant disappomtment to the end-users, and could have long term 
repercussions . 
Mitiaatlon Prepare the user for the reality of the current system by creatmg 
the stakeholder group, providing a help-desk, and FAQ Use the stakeholder 
group, the FAQ, the CCB minutes, and user documentation to spread the 
word on how to make the best use of NMS 

US3 Risk There are setlous doubts about t b  whole plan to rollout the system to 
the f~eld What is the scope of the changes to the end-use0 W 

w? What type of user support will be 
ava~lable locally to help push the new users up the learning curve, and to 
asslst them w~th work-arounds for software defects? What kind of user 
support is planned at HQ to give remote asswtance? 

M~tiuat~on Prepare to provrde help-desk support for both technical and 
functional quest~ons In add~tion, consrder the value of a qulck-response 
team that can go on-site to provide technical assistance for catastrophrc 
problems 

US4 Risk A complete, robust, usable system IS highly unlikely to be ready by Oct 
1, though ~t may be poss~bte to del~ver a reasonable subset of the 
functional~ty Unfortunately, the polit~cal pressures within the department 
have prevented the pnontrzation of the capabilitres to be del~vered Hence, 
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the user has not been involved with capab~lity pr~or~tization, and d only a 
subset is done, then the user will get what has been completed, which may 
not necessarily be coherent or useful 

Mitiaation Establ~sh the stakeholder group as descr~bed previously Use this 
group to establish pnorit~es on enhancements, bug flxes, and other user 
related issues Deflne and Implement a change request process and 
establish a CCB From this process, and the results of the CCB, provide end- 
users with penodic updates on system plans 

US5 Risk There IS a large set of users world-wide that will requlre training on 
NMS The training will be required as each mission system is installed, and 
it will be requ~red when people transfer from other locat~ons, hire on, and 
change jobs 

M~ t i ua t i o~  Prepare the mcst effective training program poss~ble, and 
emphasize durlng tra~ning how to get help after the system IS installed Add 
a tralnlng element to the ~nstallatlon team so that the users get the most 
current information Prepare to assst the users once the system IS declared 
to be operational The current plans are for hands-off assistance via a l~ghtly 
manned help-desk 

Organize the key training around the funct~ons most needed and most likely 
to be utll~zed durlng the break-ln period Also, prov~de a quick-response 
capability for catastrophic system problems 
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Conclusion 

IRM should prepare for the post dellvery software In two phases, short term and longer term 
In the short term phase, they should prepare for the maintenance crunch that will hrt rmmedr- 
ately after the system becomes operational The longer term phase can deal wlth lmprovmg 
the organ~zatron and software processes for future productivrty and qual~ty gains 

1 In preparing for the operational system, the IRM should get a Configurat~on 
Control Board (CCB) with a def~ned process In place, to ensure that changes 
flow smoothly into operations, get end-user support capabilities ~n-place, 
since there are likely to be many lnltial problems, and to defme a process for 
des~gn clean-up, since its hkely that the design w~l l  be non-mtegrated for the 
initral rnstallatlon 

2 In the longer term, IRM should define more robust software development 
processes, ~ncludrng change, configuration, and release management, an 
rndependent software quality assurance organrzatron, project plannmg and 
trackrng, requirements management, and negot~at~on testmg 
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Appendix A 
This appendix contams the brlefmg given on June 2 The bnefing IS organ~zed by r~sk areas, 
and lncludes 4 slides per risk area Risk, Causes, Goals, Metrlcs, and Activ~ties 
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Evaluation 

I June 2,1995 

Software Engineering Institute 
Camegie Mellon University 

Pittsburgh PA 15213 

Sponsored by the U S .  Department of Defense 











- - 
7 - - Cameg~e Mellon Univers~ty - - Software Engineering Institute 
7 - 

Support Functions 
Goals 
1. Have CM group capture and maintain knowledge 

concerning entire IS environment 
2. Establish an independent SQA organization to 

establish standards, baseline current software, and 
monitor changes to the software quality 

3. Establish strong management sponsorship for CM, 
SQA, and test and integration 

4. Ensure that time planned for test and integration is 
sufficient 





Support Functions 
Activities I 

1. Form a CCB with authority over system release, 
problem reporting, and system changes 

2. Establish an SQA function. Develop IRM processes 
and standards (the imposition of this will occur 
incrementally) 

3. Establish a testlintegration process 

Establish means: define, document, staff, and execute. 
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- - - - - Cameg~e Mellon Unlvers~ty - - Software Engmeering lnst~tute - - 
End User Operations and Training 
Causes 
1. Magnitude of change (time of year, culture, process, 

workstations, skills) will cause major disruptions 
2. Mission users have heightened expectations, but 

little involvement in prioritization of subset 
functionality 

3. User support planning is inadequate 
4. Large nurhber of users scattered worldwide to be 

trained 



Cameg~e Mellon Un~verslty 
Software Engineering lnst~tute 

End User Operations and Training 
Goals 
1. Provide human assistance to endmusers to resolve: 

misunderstandings, confusion, work-arounds for 
errors and missing capabilities 

2. Involve users in prioritizing changes and upgrades 
3. Minimize disruption in transitioning from current 

system to new 
4. Have timely system training and documentation 

available for those who need it 











Kequirements 

Goals 
1. Current business rules, processes, trade-offs, and 

decisions for each business area are documented 
and accessible 

2. Management discretion to reject an NMS system 
without adequate documentation 

3. Developers can easily trace requirements across the 
life-cycle 
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Camegre Mellon University 
Software Engineer~ng lnst~tute 

Design 
Causes 

Logical models were not updated routinely to match 
the physical models 
BA subsystems were developed as stovepipes, and 
tables were not integrated 
System performance has not been modeled or 
measured, and may be unacceptable; no resource 
budgets have been assigned 











Camegie Mellon Unlvetslty 
Software Engineering Institute 

Planning and Tracking 
Causes 

Organizational culture inhibits realistic plans and 
schedules 
Plans are not always updated to reflect requirement 
changes - 

Lack of training, experience, and tools for creating, 
maintaining, and tracking progress against plans 



-- - - - - - Camegle Mellon Un~verslty - - Software Englneerlng lnst~tute - - I 

Planning and Tracking 
Goals 

1. Establish a core competence in project planning and 
estimating 

2. Establish strong senior - management sponsorship 
for regular progress reviews 

3. Project managers regularly produce detailed, 
bottom-up, integrated project plans 





- 
7 - - - Cameg~e Mellon Unlvemty - .- Software Fngineer~ng lnst~tute - - 

Planning and Tracking 
Activities 

1. Establish a process for project planning and 
tracking activities - acquire project planning and estimating tools - train staff in use of project planning and estimating 

2. Establish periodic project reviews with senior 
management and track action items to closure 

3. Begin an activity now to establish and consolidate a 
plan for the NMS, verify the status of progress 
against the plan, and establish a schedule for 
periodic reviews of the plan 





--- -- Cameg~e Mellon Un~versrty -- Software Engmeer~ng lnst~tute - - 
Human Communications 
Causes 
1. Unrealistic schedule deadlines and pressure has 

caused the BA's to operate as stovepipes with 
insufficient communication to integrate concepts 

2. Agency politics and inadequate end-user 
participation has led to some software in which 
specific requirements have been under-emphasized 



Human Communications 
Goals rt 1. Clear and effective ve ical and horizontal 

organizational communication and coordination 
2. Stakeholders involved in prioritization between 

maintenance and further development 









Management 
Causes 
1. Organizational culture is reactive, thus inhibiting 

proactive planning 
2. Short-term perspective; produce results in 1 8 

months or less 
3. Lack of management appreciation for the value of 

software development and maintenance 
infrastructure 



- - Camegte Mellon Un~verslty 
7 - Software Engineering lnst~tute - - 

Management 
Goals 
1. Management sponsorship for software development 

and maintenance infrastructure (CM, SQA, IOL, etc.) 
2. Organizational sponsorship for project planning, 

estimating, and tracking 

Sponsorship defined as providing training, budget, and review 





Camegte Mellon Univers~ty 
Software Eng~neering lnst~tute 

Management ~ 
Activities 

Allocate staff and budget to support functions (CM, 
SQA, IOL, I etc.) 
Define CM, SQA, test policies and procedures 
Establish periodic progress reviews with senior 
management and track progress on the NMS 



- - Camegle Mellon Un~verslty - - - Software Eng~neering lnst~tute 

Summary I 

Prepare for maintenance crunch I 

- put CCB and other boards in place - get end-user support capabilities in place 
- define a process for design clean-up 

Define organizational software maintenance processes 
- change, configuration, and release management 
- software quality assurance - project planning and tracking - requirements management - integration testing 



Appendix B 

Th~s appendix contams the list of r~sks sorted by the SEI rsk taxonomy source and the nsk 
magn~tude 
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Analyst's Name ID sort3 Worksheet 

- ----- -- -- -- - --- - ( 461Some simple software prlnc~ples "ed~t checkz-are not 6emg done w~thin the app l~c~onr  

--- - - - - - - -- - - - - -- - - - - - - - -- - - - - 
-- lnsufflclent time to do subsystem integration 

-- - 
Testing being performed h an ad hoc manner causing dellvery of large number of bugs 

- ---- - - -  - - -  - A -  - - - 
Testmg IS bemg ~gnored, and there are 6 plans to flx'defects _ - -  -- - - - -- - - -- - - - --- - --- - - - - -  ----- - 
There are no well defmed performance requirements to be used by TEST 

54 - -- ------ ------ - -... - - -- - - -  ----- - - - - - - -  - -  - -- 
some (functional, system) test plans have been developed wlthout analyst Input I 

- -- - ---- -- 
whrch IS poor 



I 

Analyst's Name CIS -USAIL+ -. 4 3  worksheet 

New system functionalrty wrll me harder to test because legacy data does not exrst for 
such testmg does not exist for such testing, will take more time to valrdate d system 
meets AID regts - - - - -- - -- 
Problem trouble report process 6-new 

- 

[A51 Enameerina Specialties 
---- -- - -- 
maintenance-effort for Oct 1 delrvery not defined or planned 
. -- - -- ---- - - - -  --- - --- - -- - - -- 
enterprrse data management plan needs to be developed (marntenanceof data, data 
~ntegr~ty, backups, security, roll-back) 
llndefrned plan for functional user support -- help desk 

----- ----- - - - --- -- - -- - - - -  - - ---- 
70 freld representat~on after analysrs may cause the creatron of a DC rather than 
nission-orrented -- - - system, unlgue - mission - requirements may not be captured A -----.. -- 
lo  funding for document~n~ actual techn~cal arch~tkture as it being built 

-- ------ --- - - -- -- -- - - - - ----- 
h t i l  BAAS are rntegrated, maintenance will be expensrve 

:our separate security control systems (UNIX, oracle, Network. Applrcatron) -- - 

*egrstratron difficulties, access to data problem, unauthortzed access, confusron to 
~sers, . - ---- security - - comgrom~ses Centralrzed wilt come later (after Oct 1) securrty ----- -- -- -- - -- - ---- 
locumentatron of changes to logical model needs to be done for traceabrlity 

- ------- ------ - - -- -- - - - ---- --- ----- 
Securtty problem wrth data being transmitted before actrvity is frnalrzed 

--- - ---- ---- ----- - -  - ---..- 

sending sensltrve procurement data ove; insecure data lines 

--- - -- -- --- ---- -- - - - ---- 
;~stem documentation has been comrng in slowly 
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-- - - - - - - - - - - - - - - --- -- -. 

l ~ o t  follow~ng through the IE methodology from the logical to the physical model 
71 ri orously -- - -- - ---- - --- - - a-- . -+$ contmuw and conastency of applymg IE methodology (breakdown at design 

phase In most cases), change in projects, locatrons, tasks, team composltlon, leads 
72 --- - - - -- - - - - - - - -- - - - -- P --- 

No requirements traceabd~ty, and requirements creep IS occurring, with overlaps of 
73 tables & functions ----- ------- --- -- ---- - - - -  - - - - - - - - 

Programmers, rather than funct~onal experts, are controlling requirements creep 
74 - -- -- --  - - - -  - 

No methodo~o~yfor chent server model 
75 ------- -- -- - - -  - -  

structure and dlscipllne sacr~f&d for tlme 
- 

-- 76-- - - - - -  - -- - - -  - -- - -- - --- - - 
lack of traceability of ~rnplemented functions to desiphio requirements ex~sts because 

77 of Oct 1 deadl~ne --- --- - - ----- -- - - - - - --- - -- --a --- 
No concept of gettmg a release or buildworkmg & defect-free before proceedtng to the t 

78 next ------ ---- -- --- -- -- - 7 ---- 
-+lack of adequate documentation tra~l which ;an impact development and rnalnfenance 

- - - --- - - -- ------- 
re delwerables relatedto what contractors produce, not strongly t~ed 

80  to accounts payable - - -  - 
The formal approval mechanism for flxes is not belng followed 

81 -- - 1  ---- -- ---- -- ---- - --- --  - - - 
User level testing can change the software while the software IS In TEST 
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Analyst's Name CIS -USAIL sort3 Worksheet 

Program mgrs are caught in the mrddle of conflicts between the two contractors 

- - - - -  - -  - 
T ~ G  roles not clearly defined 

- - -  - - - - -  - - - -  
No plan for post-deployment ($st Oct 1, 1995) activh& 

LB41 Manaaement Methods 
---------- -- - -- - - -  - -  ------ - 

Post-deployment Configuration Management & release control will cause problems, 
especially with distributed nature ------ ------- -- -- ---- " 

Poor quality products are delivered to meet deadlines 
- 

.- -- ---- ----- --- -- - 
Lack of QA standards overall & within BAAS and no enforcemekt of exlstmg ones 

----- - - -- - ----- - 
Releases occur on schedule, raiTher than tested &configured 

ack of vrsrbllity of schedule and the reportmglrorll-up to USAID management 

---- -- - - 
Jnit test scnpts and inclient reports are not being delivered to CM w~th code-- 

------ ---- -- ---- ---- - ---- - - -  - 
70 SQA funct~on related to software development dellverables 

- - - - - - - - -  - -  -- ----" 
rest data IS being destroyed when new versions are dehvered& new tables are created 

-- -- -------- -- - -- - - 
\So correlation between releases to CM & problem fixes 
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Analyst's Name C/S -USAID sort3 Wor- 

No effectwe pr~or~t~zat~on of problems to drrect flxes 

------ - -  - ---- - -  - -- - --- - 
No clean process for synchronmng development, baselme, and test CM Startmg to 

- - - - - - - -- - - -  
of defect creatlon and f~xes - 

421p~&arn relying on key mdnnd~als on USAID s~de and with contractors - 

11851 Work Environment 
--- - ------ - - - - ---a -- -- - 
AWACS IS not a full team player and thrsould lead to integratron problems 

-- - - 
co&mun~cat~on breakdown between functional and techn~cal teams 

------ -- - - - - - - - - - -  - 
lnconslstent end-user partlclpation across an~ysis/des~gnlconstruct~on teams 

146 - - -- -- - - - 
lack of techn~cal commun~cat~on between busmess areas (funds control to budget to - 

147 OPS to A&9_1 - -- --- - ------ .... ----- - - --- . 
There IS no good techn~cal confl~ct resolut~on kecha%sm to reach dec~s~ons and enforce 

148 them ----- ------- ---- -- - - 
JM oversells to management, and management buys n 

- 

149 -- -.------------- - ----- - - - - - -- - 
Commun~cat~on across development teams IS weak 

150 -- ---- -7 - ----- --- - -- - ---- - - - - - --- 
staff stress level IS Increasmg, tens~on between contractors IS rncreasrng, staff feelrng 

less than perfect communrcatrons L - - - - - - - - - - - - -  - - - - -  - - ----- -- - 
workmg as separate groups, but not as a angle team True of everyone "I 

---- - -- 
No mechan~sm to encourage communlcatlons & team-playmg 
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Analysr's Name C/S -US& & W o r k s w  

not having user participate In deslgn phase 

-- -- -- - - --- -- 
There IS tension work~ng relationships w~th;-~~~l~--between COTRs 8 program office 

- -- -- -- -- 
Some James Martin people come across as being very arrogant, and thls causes 

Increase in conflict, paranota, defensiveness 

--- - --- -- --- ----- - -  - - --- ----- 
hlgh stress among staff because of tight schedule, no m~stakes are Glowed, added 
vrsibil~ty of reenyneenng of AID (NPR) -- - -- - - 

LOW morale acrosrth'e agency 

- - -  - -- ---- - 
insufficient (less-than soltd) plans/schedules for getting to Oct 1 deadline 

- -  - - - - - -  
compressed schedule -->long hours, hlgh stress, test~n~jinte~rat~on t~me schedule 
highl~arallel - -- producing - increased communtcatrons 
lntegratton test IS onlybeen given a week In the schedule, and there IS only one pass 

-- ------- -- -- - - --7 -- -- - -- 
schedule has not been stable, ongrnal 5-year schedule compressed Into 2lyear 

- --- ------- --- - ---- ---- - . 
Support functr& are understaffed (CM , TEST, QA [none]) and report to development 
manager - --- --- -- -"-- - - - -- --- -- 
Turnover is an issue, rnadequate long term knowledge 

k e s  M~&(JM) appear to be good at BAA (analysis) part but do not have 
;ufflaent skllls in deslgn and lmplementat~on 

s%4& 
of Risk - 

B5 

85 

- - 
B5 
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Analyst's Name- I, *or0 War- 

\Budget for post-Oct 1 not approved, pre-Oct budget for infrastructure may be low 

- 168 - --- - - - -  ---- - - - - - 
Bemg done out of schedule pressure, not ignorance, wrll cause lots of rework 

169 
USAID staff put In project management poslt~ons w~thout any tra~nmg and any gu~dance 

170 on how to Ian and execute, -- BA's did --- @an"_lngd~ffergny - - - --- ---- 
---erience across teams wit cBenVsewer, development 

1 7 1 environment, system -- functional~ty- -- ------ - - - -- - - - --- 
Experienced staff attr~t~on -- How to maintarn skrll set requrred -t 

- - -  - 
is losmg people too fast, slnce once peopl~bec6rne knowledgeable, they leave 

175 - -- - - - --- - 
VB codmg experience may Gad to mor~complex code that IS harder to 

176 marntatn by junior staff members ---- -- - -- -A 

- - b w b ~ b e t  levels for dlrect hire training 
- 

177 . -  - --- - -  -- 
suffic~ent-user expertise lackmg in B& efforts in HR 

1 78-. - ----- 
Resources for mgt are rnsuff~c~ent 

- - -------- - - - - - - - - -  - 
Lack of tralnlng and expertise In using the ADW tool 

-180 - - --- -----..-- -- - - - -- 
Will the contract "cap" mean that contractor goes away prematurely "1 - 

----.- ---..- --- - - - - - -  - - -- - - 
available to program managers 
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Analyst's Name. CIS -US&- 

--- ---- - -  - -- - - - - - 
contractmg (best value) causes contractor staff turnover 

- - - - - --- - -- -- - - - -- --- -- ------- 
over relrance on contractor staff because of change of work from development to 
maintenance(espeaa1ly during Deputy Dlr transrtlon per~od), lack of tralnrng for 

184 cltent/servegarad~gm, lack of fundmg -- --- for --- tralnmg_ - 
ownership of &TS soffware used (OPS BA team tech ) 

-- - - - - -  - - - --- - - t-- - 

------ ------ -- - -- - -  - - 
AWACS marchrng to own drummer 

186 - - --- - - ---- - -- - 
ldec~sron on Un~x servers has become polrtrcal (IRM - SunSPARC, FM - R6000), d IBM 

chosen, Oct 1 deadhe hrghly at r~sk - -- - - ---- ----- -- -- --- - ------ 
defmrtrve gurdance from senlor management on scope of NMS project, delrvery, 

188 etc - - -  - 
(p%i&issues, relatronsh~ps need tobe worked out 

- - -  - - 
89/leadmg edge technologies make it difficult to manage conflicts among contractors 

- - - - -  -- 
No senlor-level bureau buy-rn for the system 

-- - - - -  - --- - - - 

- -  - - - - - - - - -  --- - - - -  - --- 
DTS-PO has responsibrlity for oversea t e l e c o r n , - ~ ~ ~ l ~  request for 64KB lrnes to over 40 

Jmissions cannot be met by Oct 1, looking for alternate sobrce of VSAT, but have no 
194lcontract vehlcle currentiy, zero experience related to deploying thrs technology 

* :̂*RISK " ' %', 
MAGNITUDE 
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Analyst's Name CIS -US& ,art3 W o r k s m  

llRM not h~gh enough in decision/authority hierarchy to enforce discipline In managemen 
and use of methodology - -  --i - - -  -- - - - - - -- -- - - - -- 

There may not be sufficmt hardware equipment because the original assumption was 1 
microcomputer perperson - -  but - - now microcomputers - might - hgve to be shared 
ln<ial system availab~lit~ is questionable (uncertam) 

--- ---------- - - -- -- -- --- ---- -- -- - - 
At least one executive sponsor is not fully commttted to the system 

due to p&cal cube some good people don't get cred~t (MT) and less than strong 
staff get praise - (JM] - - - - A -  ---  - 
~/~%elieves that JM is solely responsiblefor success/failure of NMS program, JM- 

201 r o ~ c t  does not believe --- th~s is the - case - -- ----- - - -  - -- - - - -  

---#ha rollup not complete w~thout small mission data 

/ j ~ 4 l  End user Operations and Tratn~ng 
---.-- ----- - - - ---- -- -- - ---- ---- - 

lack of adequate project tracking, documented decrsions, no prioritization of end-user 
203 requirements being peIfo~me_d - --- -- - -- -- -- -- 

livmg with myth that &bsystems will be delivered on Oct 1, not open as a senior 
204 management - dtscussion toprc ---- - -- 

Magnitude of change (cultural, funct~onal, hardware, operational, poky, skdl set) on thg 
205 program in short --- amount of time ('BJQ Bangn) --- ----- - - - -  - 

NMS roll-out plan st111 lacktng detail, being held up by misston server deasion, can the 
206 - - -  NMS - - -  roll-out happen --- - - effectively - before Oct 1 - - -- - 

unrealistically high expectatrons-on end-user s~de 
207 
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Analyds Name C/S - 
]development, hype associated with clientkerver may make just~fying maintenance 

- 208 _budgets --- harder ---- - ------ - - -- - - 
no budget for NMS system help d e s ~ h o t k  

---- --- - --- - - - ---- 
replication across AID-DC & mlssions (How, what, frequency), uncertain req'ts 

- - - - -  - - -  -- --- -- - - -  - 
contmgency plan 

21 1 ---- -- - - ----- - - -- - -- -- - - - - - - - 
operational env~ronment and technical arch~tecture at some misstons IS not stable and 

for NMS system installation, debelopment envrronment also unstable - - - -- --- --- 
(8,000) end-user system trainkg needs to-be done, can train-the-trainer be 

(how to ---- do it?, - when - to do it (AugustlSeptember)) - - -  
training may conflict with staff annual leave, espec~ally for fore~gn 
leave In AugusVS5tember ---- - ---- - - -  - - - -  -- - -  - 

has deflected schedule and plans 
215 ------- ----- -- - -- - - - - -  

confusion of roles related to tra~ning, users will notbe able to use systems delivered on 
216 Oct 1 --- -- --------- - 

plan-for conversion and validation of leg&y data into RDBMS not well defined 
21 7 ------ - - - - - - - - -  -- - -- A 

what will be delivered and where on Oct 1 
218 - -  --- -- --- - --- - -- - 

ill-defined subset of feasible system to be delivered on Oct 1 
219 - - .. -- --- - - - - -  - - - 

mis-management of end-user and customer (USAID) expectattons for what the system 
220 will be on Oct 1 ---- -- - --- -- --- - - - - -  - -  - 

Movmg data between current tables rs not planned, especiallybetween two sites 
22 1 - -- --- ------ - - - ..- - --- - 

Use of legacy data, and how to scrub i ia  still an open issue, with plans to run legacy 
222 systems - for - extended period - - 

-ln6rsectmg use of runttme f~l& w~ll cause cl&t crashes 
223 

' RISK 3 
MAGNrnDE 
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Analyst's Name IL ,3123 Worksheet 

call rate to MT exeected early on _ _ _ _ _  _-__ -I__ _ I _ 
vs DC dbs IS undefrned 

-- _ - _ _ - . .  __--__ - -  - - 
system data flow from DC-to-missions not well defmed 

_ - - _  -_--_I_ - - - -  - - -  --- 
operational transition plan from existing to new system not-visrble 

- -- I - - --- - - - - - -- - - - - -  - - -- - - -  
Lack of *user profile* data for missions & DC to deterrnrne d archrtecture IS efficrent 

----- _______-_-__ I -__  --_- - ---- ..-- _- I---- - - - - - - - -  I 228/%ost end-users do not understand what NMS wrll mean, some are mdrfferent, some fear 
229 it, some have high expectatlo_ni- - -- --- -- 

ITrarnrng plan is n 4  clear 

-- - -- - - - -  
organizatronal processes geTng defrned and pu<~n place as the NMS system IS being 

232 developed t I 

~ rss~ons  unrnvolved wrth requ~rement, wrll not lrke the system 

---233bers cannot use oldsystems, but new systems rnlght not fully replace functronalrty of 

- - 
2341t:d-u6r functional trarniig m& not be sufficient, may be behrnd schedule, 

- - -- -- - -- - -- 
not run on anythlng less than 486 with 8mb 

- - -  - - -- 
by Oct 1, ?eadrng to unresolved 

for the missions not recelvrng the installs - -- -- --- ----- - - 
not have equipment to-run planned systems 

- 

-- - --- 
~ ~ d b ,  &this rsnoi on a schedule 
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-- -- - --- -- - - 
rules may cause mcreased user workload (centrailzed PCs) ----I&+ 9 8 

-___ __-__  _ _-__ I _ -_____ __--_ _-__ -_ ------ 
user procedures for results trackrng not defined before or concurrently wlth software I 3 8  
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